WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 
H04M 1/02, 1/725 



Al 



(11) International Publication Number: WO 00/69150 

(43) International Publication Date: 16 November 2000 (16.1 1.00) 



(21) International Application Number: PCT/US00/ 12230 

(22) International Filing Date: 5 May 2000 (05.05.00) 



(30) Priority Data: 

60/132,821 



6 May 1999 (06.05.99) 



US 



(71) Applicant: QUALCOMM INCORPORATED [US/US]; 5775 
Morehouse Drive, San Diego, CA 92121-1714 (US). 

(72) Inventor: CLAXTON, Daniel, D.; 16575 Zumaque Street, 

Rancho Santa Fe, CA 92067 (US). 

(74) Agents: MINHAS, Sandip, S. et al.; Qualcomm Incorporated, 
5775 Morehouse Drive, San Diego, CA 92121-1714 (US). 



(81) Designated States: AE, AG, AL, AM, AT, AU, A2 BA BB 
BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK,W 
DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU ID IL 
IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ PL PT 
RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR,'tT,'tZ 
UA, UG, UZ, VN, YU, ZA, ZW, ARIPO patent (GH, GM, 
KE, LS, MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI 
CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: SELECTING FLIP PHONE OPERATING MODE USING FLIP POSITION 



400 



112 




406 



408 



(57) Abstract 



w^h^ P h COV 7 °P erate as a rotarv switch *> select the mode of operation of a communications device. Multiple contacts are 

^^^rS^^r^T^ fliP 3 SinglC COmaCt iS l0Cated ° n each side of * e ° f ** conimuSdSSiS 

Mt^^tZ ™J l t S ° f th V nner SUlfaCe ° f * e . flip C ° Ver representS a different mod * of °P eration for *e communications 
rh™^ t P > l T f l°™ 3 ClOSUre P ° Sltl0n t0 its final P° sition 25 a stand * the mod ^ of operation of the communications device 
changes as the contact from the body of the communications device connects with one of the contacts on the flip cover ™2 
operation are presently implemented: the KEYPAD mode, the SMARTPHONE mode, and the SPEAKERPHONE mode 



BNSDOCID: <WO 00691 50A1_I_> 



BEST AVAILABLE COP*' 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus ~ 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cdte d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







BNSDOCID: <WO 00691 50A1 J_> 



WO 00/69150 



1 



PCT/US00/12230 



SELECTING FLIP PHONE OPERATING MODE USING FLIP 

POSITION 

BACKGROUND OF THE INVENTION 

I. Field of the Invention 

The present invention relates generally to the field of mobile 
communications. More particularly, the present invention relates to a system 
and method for selecting the operating mode of a communications device using 
the relative position of the flip cover with the body of the communication 
device. 

II. Related Art 

Many mobile communications devices are now combining wireless 
phone technology with hand-held computer platforms that provide personal 
information management. Such hand-held computer devices are called 
personal digital assistants (PDAs). Combination mobile communications 
devices usually operate as two separate instruments, requiring separate liquid 
crystal displays (LCDs) and additional circuitry to read the separate input 
devices of the wireless phone and the PDA. 

Matrix encoded keyboards and keypads are used extensively as input 
devices for computers and telephones. Such keyboards and keypads are 
usually mounted on a flex circuit and require multiple signal paths (that is, 
wires or conductive traces) to detect which key is pressed. For example, a 4 by 
4 matrix keypad, which contains sixteen input keys, requires eight signal paths. 
When the keyboard or keypad is implemented on a flip cover, as may be the 
case with a wireless phone or PDA, multiple signal paths are routed to the body 
of the communications device through a hinge. The routing of multiple signal 
paths through a hinge causes the instrument to be less durable and may lead to 
the breakage of the hinge or the flex circuit if the instrument is constantly 
picked up by grasping the flip cover. 

Many PDAs require a two-channel analog-to-digital converter (ADC) to 
read the touch panel display. When the PDA is combined with a wireless 
telephone that implements the keypad on a flip cover, additional circuitry 
usually includes an additional ADC to read the keypad on the flip cover and an 
additional LCD for the wireless telephone display . 

What is needed is an efficient and cost effective way to integrate a PDA 
and wireless telephone with a flip cover that is lightweight, durable, and easy to 
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operate. What is further needed is the integration of a PDA and wireless 
telephone that provides a user-friendly mechanism for changing the mode of 
operation of the device. 

SUMMARY OF THE INVENTION 

The present invention satisfies the above mentioned needs by providing 
a communications device that efficiently integrates a flip telephone with a PDA. 
The present invention operates as a single unit. According to a first 
embodiment of the present invention, the opening and closing of the flip cover 
activates a switch that changes the operating mode of the communications 
device. The communications device operates as a combination wireless 
telephone and personal digital assistant (PDA) when the flip cover is open. 
This is called the SMARTPHONE mode of operation. When the flip cover is 
closed, the communications device operates as a standard wireless telephone. 
This is known as the KEYPAD mode of operation. 

According to a second embodiment of the present invention, the flip 
cover and hinge operate as a rotary switch to select the mode of operation of the 
communications device. Multiple contacts are located on the sides of the inner 
surface of the flip cover and a single contact is located on each side of the body 
of the communications device . Each contact located on the sides of the inner 
surface of the flip cover represents a different mode of operation for the 
communications device. As the flip cover rotates from the closed position to its 
final position as a stand, the mode of operation of the communications device 
changes as the contact from the body of the communications device connects 
with one of the contacts on the flip cover. Three modes of operation are 
presently implemented: the KEYPAD mode, the SMARTPHONE mode, and the 
SPEAKERPHONE mode. 

The third embodiment of the present invention is a detection circuit that 
detects the open and closed state of the flip cover. The detection circuit 
includes a resistive network and an analog-to-digital converter (ADC). When 
the flip cover is in the closed position, the circuit detects a unique resistive 
value through a set of contacts. This voltage level is converted from an analog 
signal to a digital signal via the ADC for input into a microprocessor. When the 
flip cover is in the open position, the contacts are broken, thus, disabling the 
detection of the unique resistive value. The resulting voltage level is converted 
from an analog signal to a digital signal via the ADC for input into a 
microprocessor. Software, programmed within the microprocessor, enables the 
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communications device to operate in the appropriate mode according to the 
detection of the open/close state of the flip cover. 

Further features and advantages of the invention, as well as the structure 
and operation of various embodiments of the invention, are described in detail 
below with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE FIGURES 

The features, objects, and advantages of the present invention will 
become more apparent from the detailed description set forth below when 
taken in conjunction with the drawings in which like reference characters 
identify corresponding elements throughout. In the drawings, like reference 
numbers generally indicate identical, functionally similar, and /or structurally 
similar elements. The drawings in which an element first appears is indicated 
by the leftmost digit(s) in the corresponding reference number. 

FIG. 1 is a diagram illustrating the communications device with the flip 
cover in the closed position; 

FIG. 2 is a diagram of an embodiment of the communications device 
with the flip cover in the open position; 

FIG. 3 is a circuit diagram illustrating a mechanism for changing the 
mode of operation of the communication device using the flip cover; 

FIG. 4 is a diagram of a side view of an embodiment of the present 
invention that employs multiple contacts on the side of the interior surface of 
the flip cover to determine the operating mode of the communications device; 

FIG. 5 is a diagram of the communications device utilizing the flip cover 
as a stand; 

FIG. 6 is a circuit diagram illustrating mode selection using the contacts 
located on the side of the interior surface of the flip cover; and 

FIG. 7 is a circuit diagram illustrating the detection of the open and close 
state of the flip cover. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

While the present invention is described herein with reference to 
illustrative embodiments for particular applications, it should be understood 
that the invention is not limited thereto. Those skilled in the art with access to 
the teachings provided herein will recognize additional modifications, 
applications, and embodiments within the scope thereof and additional fields in 
which the present invention would be of significant utility. 

The present invention is directed toward a communications device 
comprising a combination flip telephone and personal digital assistant (PDA). 
The present invention operates as a standard cellular telephone when the flip 
cover is in the closed position. This mode of operation is referred to as the 
KEYPAD mode. The present invention also operates as a PDA and telephone 
when the flip cover is in the open position. This mode of operation is referred 
to as the SMARTPHONE mode. A first embodiment of the present invention 
implements a switch that is controlled by the opening and closing of the flip 
cover to establish the modes of operation of the combination flip telephone and 
PDA. In a second embodiment of the present invention, the flip cover and 
hinge act as a rotary switch to control the selection of the mode of operation of 
the communications device. In a third embodiment, the detection of the 
open/ close state of the flip cover is accomplished using a detection circuit that 
detects the presence of a resistive circuit. 

Figure 1 illustrates a front view of a communications device 100 with the 
flip cover in the closed position, i.e., KEYPAD mode. Communications device 
100 comprises a body 102 and a flip cover 112. Body 102 comprises a liquid 
crystal display (LCD) 104, a speaker 106, a microphone 108, and an antenna 110. 
Flip cover 112 comprises a flip hinge 114, an exterior surface 116, and an interior 
surface 208 (shown in Figure 2). Flip hinge 114 is a jointed device that enables 
flip cover 112 to open and close by rotating flip cover 112 about flip hinge 114. 
Flip hinge 114 also allows flip cover 112 to be removably detached from the 
body 102 of the communications device 100. Exterior surface 116 of flip cover 
112 contains a keypad 118. Keypad 118 is a standard telephone keypad that is 
well known in the relevant art(s). 

When flip cover 112 is closed, only a portion of LCD display 104 is 
exposed. This portion of LCD display 104 is used to display various telephone 
functions, such as the date, time, redial function and a menu. Also displayed is 
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a signal strength indicator and a digital indicator. The signal strength indicator 
indicates the strength of the signal being received via antenna 110. The digital 
indicator indicates that the telephone is operating in digital mode. Microphone 
108 and speaker 106 are used to convert variations in sound pressure, i.e., voice, 
5 to variations in electrical signals or variations in electrical signals into variations 
in sound pressure, i.e., voice, respectively. Antenna 110 is used to receive and 
transmit signals being sent to and from communications device 100. 

Figure 2 illustrates a front view of communications device 100 with the 
flip cover in the open position, i.e., SMARTPHONE mode. Body 102 of the 
10 communications device 100 displays a full view of LCD 104. The top portion of 
LCD 104 is used to display the functions of a telephone while the bottom 
portion of LCD 104 displays functions related to the PDA. Such functions 
include all of the personal management functions found on the PalmTM m 
organizer, such as date book, address book, to-do list, expense management, 
15 calculator, note-taking, and games, and e-mail, web, and Alert Manager 
functions. Body 102 of communications device 100 also contains PDA buttons 
202, a first spring loaded pogo pin 204, and a second spring loaded pogo pin 
206. PDA buttons 202 allow for user input into a microprocessor (shown in 
FIGs. 6 and 7). Notice that microphone 108 is exposed when flip cover 112 is in 
20 both the closed and open positions. This is due to the open rectangular space 
122 at the bottom of flip cover 112. 

Interior surface 208 of flip cover 112 contains a first contact 210 and a 
second contact 212. When flip cover 112 is in the closed position, first contact 
210 electrically connects with first spring loaded pogo pin 204 and second 
25 contact 212 electrically connects with second spring loaded pogo pin 206 to 
allow for user input from keypad 118 to the microprocessor (shown in FIG. 7). 

Flip Phone With PDA and Mode Selection 

The present invention determines the operating mode of the flip 
30 telephone and PDA by activating a switch. The present invention activates the 
switch using flip cover 112 of the communications device 100. Figure 3 
represents a diagram of a circuit 300 that detects the operating mode of 
communications device 100. Circuit 300 includes flip cover 112 and body 102 of 
communications device 100. Communications device 100 includes a switch 302, 
35 a microprocessor 304, and a pull-up resistor R. One end of switch 302 is 
connected to a ground 306. The other end of switch 302 is connected to 
microprocessor 304. Pull-up resistor R is connected to a voltage source V on 
one end and to microprocessor 304 and switch 302 on the opposite end. Voltage 
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source V is approximately +3.3 volts and resistor R is approximately 100 K 
ohms. After reading the description, it will be apparent to a person skilled in 
the relevant art(s) to implement the invention using other values for V and R 
without departing from the spirit and scope of the invention. 
5 Interior surface 208 of flip cover 112 includes a plastic piece 308. Plastic 

piece 308 engages switch 302 when flip cover 112 is in the closed position. 
When flip cover 112 is in the closed position, plastic piece 308 causes switch 302 
to be in a closed position and thus pulls an operating mode indicator signal 310 
to a low level. Plastic piece 308 disengages switch 302 when flip cover 112 is in 

10 the open position. When flip cover 112 is in the open position, the 
disengagement of plastic piece 308 causes switch 302 to open, and voltage 
source V, through pull-up resistor R, causes operating mode indicator signal 
310 to input a high level into microprocessor 304. Operating mode indicator 
signal 310 indicates the present mode of operation of communications device 

15 100 to microprocessor 304. When operating mode indicator signal 310 is true 
(high), it causes the software running on microprocessor 304 to operate 
communications device 100 in the SMARTPHONE mode. When operating 
mode signal 310 is false (low), it causes the software running on microprocessor 
304 to operate communications device 100 in the KEYPAD mode. One skilled 

20 in the particular art(s) would be able to construct the software running on 
microprocessor 304 with ease. 

Selecting Flip Telephone Operating Mode Using the Flip Position 

One can also engage different modes of operation for communications 

25 device 100 based on the position of flip cover 112. In another embodiment of 
the present invention, shown in FIG. 4, the flip cover and the hinge act as a 
rotary switch to control the selection of the mode of operation of 
communications device 100. Multiple contacts are positioned on the sides of 
interior surface 208 of flip cover 112 while a single contact is positioned on both 

30 sides of body 102 of commtmications device 100. As flip cover 112 rotates about 
hinge 114, the contacts on the inside of flip cover 112 make a connection with 
the contacts on the side of body 102 of communications device 100, each 
connection indicating a different mode of operation. In the preferred 
embodiment, three contacts are positioned on each side of interior surface 208 

35 of flip cover 112. The three modes of operation represented by the three 
contacts 402, 404, and 406 are KEYPAD mode, SMARTPHONE mode, and 
SPEAKERPHONE mode, respectively. One skilled in the relevant art(s) will 
recognize that the multiple contacts could be placed on body 102 of 
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communications device 100 and a single contact could be placed on each side of 
the inside of flip cover 112 without departing from the scope of the present 
invention. 

FIG. 4 is a side view of an embodiment of the present invention that 
5 enables different modes of operation based on the position of flip cover 112. 
The inside of flip cover 112 contains three contacts 402, 404, and 406 (shown in 
phantom as circles) on one side and three contacts 610, 612, 614 (shown in 
Figure 6) on the opposite side. A contact 408 (shown in phantom as a square) is 
found on body 102 of communications device 100. Another contact 616 (shown 
10 in Figure 6) is positioned on the opposite side of body 102 of communications 
device 100. With this embodiment, the present invention operates as a standard 
telephone in the KEYPAD mode, a PDA and telephone in the SMARTPHONE 
mode, and a speaker phone in the SPEAKERPHONE mode. Flip contacts 402 
and 610 make connections with contacts 408 and 616, respectively, when flip 
15 cover 112 is in the closed position. This connection indicates the KEYPAD 
mode of operation. Flip contacts 404 and 612 make connections with contacts 
408 and 616, respectively, when flip cover 112 is in the open position. This 
connection indicates the SMARTPHONE mode of operation. When flip contacts 
406 and 614 connect with contacts 408 and 616, respectively, the mode of 
20 operation is SPEAKERPHONE mode. In SPEAKERPHONE mode flip cover 
112 is folded all the way back so that flip cover 112 operates as a stand. When 
communications device is in SPEAKERPHONE mode, the volume of 
communications device 100 increases, indicating that the instrument is on the 
stand as opposed to being in the handheld configuration, against the side of 
25 one's face. Figure 5 represents communications device 100 with flip cover 112 
positioned as a stand. 

The circuitry that enables mode selection when contacts 402-408 and 
610-616 are located on the side of flip cover 112 and communications device 100 
is shown in Figure 6. Circuit 600 includes circuitry from flip cover 112 and 
30 circuitry from body 102 of communications device 100. The circuitry from flip 
cover 112 connects with the circuitry from body 102 of communications device 
100 via contacts 402, 404, 406, and 610 on flip cover 112 with contacts 408 and 
616 on body 102 of communications device 100. 

The circuitry found on flip cover 112 includes keypad 118 connected to 
35 contacts 610-614 and a resistor R13 on one side of keypad 118 and to contact 402 
and a resistor R14 on the other side of keypad 118. The other side of resistor 
R13 is connected to contact 406. The other side of resistor R14 is connected to 
contact 404. Contacts 610, 612, and 614 are tied together. 
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The circuitry for keypad 118 is a resistive ladder network. The resistive 
ladder network for keypad 118 includes a plurality of keys 602 connected to a 
plurality of resistors 604. Each key 602 is connected to one resistor 604. Each 
key 602 is also implemented as a switch. When a given key 602 is pressed, the 
5 resistance 604 associated with that key 602 provides a unique voltage level 
representing the pressed key 602 that distinguishes the pressed key 602 from 
another key 602. 

When flip cover 112 is positioned so that contacts 610 and 402 connect to 
body 102 of communications device 100, communications device 100 operates in 
10 keypad mode. The resistance associated with each key 602 is the corresponding 
resistance 604 directly connected to the key 602 that is pressed. For example, 
the resistive value associated with key Kl is resistor Rl, key K2 is resistor R2, 
key K3 is resistor R3, and so on. 

When flip cover 112 is positioned so that contacts 612 and 404 connect to 
15 body 102 of communications device 100, communications device 100 operates in 
the SMARTPHONE mode. The resistance associated with each key 602 is the 
corresponding resistance 604 directly connected to the key 602 that is pressed 
and the series resistance R14. For example, the resistive value associated with 
key Kl is resistor Rl in series with resistor R14, key K2 is resistor R2 in series 
20 with resistor R14, key. K3 .is. resistor. R3 .in series with resistor R14, and so on. 
Thus, R14 acts as a bias by supplying an offset to keypad 118. Unless a key 602 
is pressed, R14 does not come into play. When a key 602 is pressed, R14 moves 
the entire keypad 118 into a different range on an analog-to-digital converter 
606 (shown in body 102 of communications device 100). The present 
25 embodiment, therefore, allows input from keypad 118 when communications 
device 100 operates in SMARTPHONE mode. 

When flip cover 112 is positioned so that contacts 614 and 406 connect to 
body 102 of communications device 100, communications device 100 operates In 
the SPEAKERPHONE mode. When communications device 100 operates in the 
30 SPEAKERPHONE mode, keypad 118 is taken out of the loop, and the resistive 
value is now resistor R13. 

The values of resistors Rl through R12 are chosen to give a unique 
voltage reading for each key 602 on keypad 118. R13 and R14 are also chosen to 
give a unique voltage reading when communications device 100 operates in 
35 SPEAKERPHONE mode or when keys 602 are pressed and communications 
device 100 is operating in SMARTPHONE mode, respectively. 

The circuitry from body 102 of communications device 100 includes 
contacts 616 and 408, analog-to-digital converter (ADC) 606, a microprocessor 
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608, a PNP transistor 620, and two resistors R15 and R16. Contact 408 is 
connected to ground. Contact 616 is connected to ADC 606 and resistor R15. 
Contact 616 supplies the signal from flip cover 112 to ADC 606. ADC 606 is 
connected to microprocessor 608. ADC 606 digitizes the analog signal for input 
5 into microprocessor 608. Microprocessor 608 outputs a signal called PWR 
KEYPAD to the base of PNP transistor 620 via resistor R16. PWR KEYPAD 
allows microprocessor 608 to turn the power to keypad 118 on and off. The 
emitter of PNP transistor 620 is connected to a voltage source VS. VS is 
typically +3.3 volts, but may vary from application to application. The 
10 collector of PNP transistor 620 is connected to the other end of resistor R15. 

In an alternative embodiment, R14 is located in body 102 of 
communications device 100. 

In operation, software running on microprocessor 608 enables PWR 
KEYPAD to output a high voltage level to the base of PNP transistor 620 
15 through resistor R16 to turn on PNP transistor 620. When the PNP transistor is 
turned on, current flows from voltage source VS through PNP transistor 620 to 
supply power to keypad 118. Resistor R15 is used to divide the signal being 
sent from flip cover 112 for input to ADC 606. Depending upon which contacts 
from flip cover 112 circuitry connect to the contacts on body 102 of 
20 communications device 100 determines which signal is processed by ADC 606 
to be read by microprocessor 608. If flip cover 112 is detached from body 102 of 
communications device 100, ADC 606 would receive as input the voltage signal 
from VS minus the voltage drop from the emitter to the collector of PNP 
transistor 620 and the voltage drop across resistor R15. Microprocessor 608, via 
software running on microprocessor 608, determines the mode of operation 
from the distinct voltage levels associated with each mode of operation. 



25 



Detection of Flip Closure State of a Flip Telephone 

The detection of the open/close state of flip cover 112 of communications 
30 device 100 is shown in Figure 7. Circuit 700 includes circuitry from flip cover 
112 and circuitry from body 102 of communications device 100. The circuitry 
from flip cover 112 electrically connects with the circuitry from body 102 of 
communications device 100 when flip cover 112 is in the closed position. First 
contact 210 electrically connects with first spring loaded pogo pin 204 and the 
second contact 212 electrically connects with second spring loaded pogo pin 206 
to allow for user input from keypad 118 to a microprocessor 708. 

The circuitry found on flip cover 112 includes keypad 118 connected to 
first contact 210 and resistor R13 on one side of keypad 118 and to second 



35 



BNSDOCID: <WO 0069150A1_I_> 



WO 00/69150 



10 



PCT/US0O/12230 



contact 212 and the other end of resistor R13 on the other side of keypad 118. 
The circuitry for keypad 118 is a resistive ladder network. The resistive ladder 
network for keypad 118 includes a plurality of keys 702 connected to a plurality 
of resistors 704. Each key 702 is connected to one resistor 704. Each key 702 is 
also implemented as a switch. When a given key 702 is pressed, the resistance 
704 associated with that key 702 provides a unique voltage level representing 
the pressed key 702 that distinguishes the pressed key 702 from any other key 
702. The circuitry from body 102 of communications device 100 includes first 
and second spring loaded pogo pins 204 and 206, an analog-to-digital converter 
(ADC) 706, microprocessor 708, a PNP transistor 720, and two resistors R14 and 
R15. The second spring loaded pogo pin 206 is connected to ground. First 
spring loaded pogo pin 204 is connected to ADC 706 and resistor R15. First 
spring loaded pogo pin 204 supplies the signal from flip cover 112 to ADC 706. 
ADC 706 digitizes the analog signal in order that the signal may be read by 
microprocessor 708. The microprocessor outputs a signal called PWR KEYPAD 
to the base of PNP transistor 720 via resistor R14. PWR KEYPAD allows 
microprocessor 708 to control keypad 118 by turning the power to keypad 118 
on and off. The emitter of PNP transistor 720 is connected to a voltage source 
VS. VS is typically +3.3 volts, but may vary from application to application. 
The collector of PNP transistor 720 is connected to the other end of resistor R15. 

In operation, software running on microprocessor 708 enables PWR 
KEYPAD to output a high voltage level to the base of PNP transistor 720 
through resistor R14 to turn on PNP transistor 720. When PNP transistor 720 is 
turned on, current flows from the voltage source VS through PNP transistor 720 
to supply power to keypad 118. Resistor R15 is used to divide the signal being 
sent from flip cover 112 for input to ADC 706. When flip cover 112 is closed 
and no keys 702 are pressed, the voltage at contact 210 is a unique voltage based 
on the voltage drop across R13. This allows microprocessor 708 to detect that 
flip cover 112 is closed based on only the value of resistance R13 across the 
circuit. When a key 702 is pressed, the resistance associated with the pressed 
key 702 is resistor 704 in parallel with resistor R13. For example, the resistive 
value associated with key Kl is Rl in parallel with R13, key K2 is R2 in parallel 
with resistor R13, key K3 is R3 in parallel with resistor R13, and so on. 

The values of resistors Rl through R12 are chosen to give a unique 
resistance value for each key 702 on keypad 118. R13 is also chosen to give a 
unique resistance reading when no keys 702 are pressed. When flip cover 112 is 
in the open position or detached from body 102 of communications device 100, 
ADC 706 receives as input the voltage signal from VS minus the voltage drop 
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from the emitter to the collector of PNP transistor 720 (VEC) and the voltage 
drop across resistor R15 (VR15). Microprocessor 70S, via software executing on 
microprocessor 708, detects the open/close state of flip cover 112 based on the 
distinct voltage levels associated with the position of flip cover 112. 

Conclusion 

While the present invention is described in terms of a combination flip 
phone and PDA, the present invention is also applicable to other multi- 
functional portable devices that employ a flip cover. The previous description 
of the preferred embodiments is provided to enable any person skilled in the art 
to make or use the present invention. While the invention has been particularly 
shown and described with reference to preferred embodiments thereof, it will 
be understood by those skilled in the art that various changes in form and detail 
may be made therein without departing from the spirit and scope of the 
invention. 

What is claimed is: 
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CLAIMS 

1. A system for engaging different modes of operation of a device, 
2 comprising: 

a first portion having a plurality of sets of electrical contacts and a 
4 plurality of resistive circuits coupled between said sets of electrical contacts, 

each set of electrical contacts representing a different mode of operation; 
6 a second portion, coupled to said first portion, having a set of 

electrical contacts, wherein different sets of contacts are made or broken based 
8 on the relative position of said first portion to said second portion; and 

a processor for determining which of said plurality of sets of 
10 electrical contacts from said first portion are electrically connected to said set of 
electrical contacts from said second portion by determining whether said 
12 electrical connection is based on a voltage measurement from one of said 
plurality of resistive circuits in said first portion or a voltage measurement from 
14 said second portion, and enabling said system to operate in one of a plurality of 
operating modes based on said measurement. 

2. The system of claim 1, further comprising an analog-to-digital 
2 converter for converting said voltage measurement to a digital signal to be read 

by said processor. 

3. The system of claim 1, wherein one of said plurality of resistive 
2 circuits is a single resistor. 

4. The system of claim 1, wherein said first portion further comprises 
2 a keypad. 

5. The system of claim 4, wherein one of said plurality of resistive 
2 circuits is a resistive ladder circuit and said voltage measurement is based on 

the resistance associated with a key being pressed on said keypad. 

6. The system of claim 4, wherein one of said plurality of resistive 
2 circuits is a resistive ladder circuit in series with a bias resistor and said voltage 

measurement is based on the bias resistance and the resistance associated with a 
4 key being pressed on said keypad. 
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7. The system of claim 1, wherein said second portion further 
2 comprises a switching circuit for controlling said first portion by turning power 

on and off. 

8. The system of claim 7, wherein said processor controls said 
2 switching circuit. 

9. The system of claim 5, wherein said system operates in a first 
2 mode when said voltage measurement from said first portion is from said 

resistive ladder circuit. 

10. The system of claim 6, wherein said system operates in a second 
2 mode when said voltage measurement from said first portion is from said bias 

resistor in series with said resistive ladder circuit. 

11. The system of claim 3, wherein said system operates in a third 
2 mode when said voltage measurement from said first portion is from said 

single resistor. 

12. The system of claim 1, wherein said first portion is a flip cover and 
2 said second portion is a personal digital assistant. 

13. The system of claim 9, wherein said first mode of operation is 
KEYPAD mode. 



14. The system of claim 10, wherein said second mode of operation 
SMARTPHONE mode with keypad. 



is 



15. The system of claim 11, wherein said third mode of operation is 
SPEAKERPHONE mode. 

16. The system of claim 12, wherein said system operates in 
SMARTPHONE mode when said first portion is detached from said second 
portion. 

17. A method for engaging different modes of operation of a device, 
comprising the steps of: 
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supplying power from a second portion to a first portion, said first 
4 portion having a plurality of sets of electrical contacts and a plurality of 

resistive circuits coupled between said plurality of sets of electrical contacts, 
6 each set of electrical contacts representing a different mode of operation, and 

said second portion being coupled to said first portion and having a set of 
8 contacts; 

determining whether an electrical connection between one of said 
10 plurality of sets of electrical contacts from said first portion and said set of 
contacts from said second portion has been made or broken based on the 
12 relative position of said first portion to said second portion; and 

enabling said device to operate in one of a plurality of modes based on 
14 the relative position of said first portion to said second portion. 

18. The method of claim 17, wherein said determining step comprises 
2 the steps of determining whether said electrical connection is based on one of a 

voltage measurement from said plurality of resistive circuits in said first portion 
4 and a voltage measurement from said second portion, and converting said 
voltage measurement to a digital signal. 

19. The method of claim 17, wherein said resistive circuit is a single 
2 resistor. 

20. The method of claim 18, wherein said first portion further 
2 comprises a keypad. 

21. The method of claim, 20, wherein one of said plurality of resistive 
2 circuits is a resistive ladder circuit and said voltage measurement is based on 

the resistance associated with a key being pressed on said keypad. 

22. The method of claim 20, wherein one of said plurality of resistive 
2 circuits is a resistive ladder circuit in series with a bias resistor and said voltage 

measurement is based on the bias resistance and the resistance associated with a 
4 key being pressed on said keypad. 

23. The method of claim 17, wherein said second portion further 
2 comprises a switching circuit for controlling said first portion by turning power 

on and off. 
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24. The method of claim 23, wherein said processor controls said 
2 switching circuit. 

25. The method of claim 21, wherein said system operates in a first 
2 mode when said voltage measurement from said first portion is from said 

resistive ladder circuit. 



26. The method of claim 22, wherein said system operates in a second 
2 mode when said voltage measurement from said first portion is from said bias 

resistor in series with said resistive ladder circuit. 

27. The method of claim 19, wherein said system operates in a third 
2 mode when said voltage measurement from said first portion is from said 

single resistor. 

28. The method of claim 17, wherein said first portion is a flip cover 
2 and said second portion is a personal digital assistant. 

29. The method of claim 25, wherein said first mode of operation is 
2 KEYPAD mode. 



30. The method of claim 26, wherein said second mode of operation is 
2 SMARTPHONE mode with keypad. 

31. The method of claim 27, wherein said third mode of operation is 
SPEAKERPHONE mode. 

32. The method of claim 28, wherein said system operates in 
SMARTPHONE mode when said first portion is detached from said second 
portion. 

33. The system of claim 15, wherein an automatic volume level 
increase occurs to indicate that said system is operating in SPEAKERPHONE 
mode. 



34. The method of claim 31, wherein an automatic volume level 
increase occurs to indicate that said system is operating in SPEAKERPHONE 
mode. 
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